To use liquid crystal hosts doped with single emitters (including liquid crystal oligomers/polymers) to align emitter dipoles along the direction preferable for excitation efficiency (along the light polarization).
We propose
Deterministic molecular alignment will provide single photons of definite linear polarization.
E k
Chiral liquid crystal hosts provide 1-D photonic crystal environment for the emitter (for efficient lasing in these hosts see review 1]; Chiral liquid crystal hosts provide circular polarization of definite handedness to emitted photons;
Liquid crystals can easily infiltrate photonic crystals [2, 3] Removing oxygen from liquid crystal reduces emitter bleaching [1] . V. Kopp, Z. Zhang, A. Genack, Prog. Quant. Electron., 27, 369 (2003) . [2] . K. Bush and S. John, Phys. Rev. Lett, 83, 967 (1999) . [3] . E. Yablonovich, Nature, 401, 539 (1999 
n av = (n e + n o )/2; Δn = n e -n o .
In addition, planar-aligned cholesterics with 1-D chiral photonic bandgap structure provides circularly polarized fluorescence of definite handedness even for emitters without dipole moments Cholesteric (chiral nematic) provides a photonic crystal environment into which the chromophore will emit.
Chiral liquid crystal hosts
The helical structure of the cholesteric phase, with the helical axis in the plane of the substrate. The degree of circular polarization is measured by the dissymmetry factor g e = 2(I L -I R )/(I L +I R ) [1] . At 575 nm g e = -1.6. For unpolarized light g e = 0. 
Experimental setup for linearly polarized fluorescence measurements [1]
Witec alpha-SNOM microscope was used in confocal transmission mode 
molecules
Processing the images with background subtraction shows that from a total of 38 molecules, 31 molecules have a negative r value, three molecules a zero value, and only four molecules have a positive value of ρ.
A highly asymmetrical histogram for ρ is depicted (left figure) , that greatly differs from both theoretical (center) and experimental (right) histograms of ρ for the same DiIC 18 (3) dye when randomly oriented.
For random orientation this histogram is symmetrical: the number of molecules with positive ρ is the same as that with negative ρ in contrast with the histogram in left figure. The two alkyl chains likely orient themselves parallel to the rodlike liquid crystal molecules, but the emitting/absorbing dipoles that are nearly parallel to the bridge (perpendicular to alkyl chains) will be directed perpendicular to the liquid crystal alignment. DiIC 18 (3) molecules orient in the same manner in cell membranes* ) .
This predominance of "perpendicular" polarization can be explained by the DiIC 18 (3)'s molecular structure. 
532-nm excitation
For the laser power incident on the sample (input power on the first objective) ~8 μW, a beam radius ~ 0.2 μm, and using value of σ ~ 1.3 × 10 -16 cm 2 for DiIC 18 (3) molecules, we arrive at photons/s per molecule N incmol = 2.21 × 10 6 photons/(s mol).
We can evaluate the efficiency P from the following expression: N outpol = 0.96 N incmol αβPDQ. Here N outpol = 3.65 kc/s is the measured polarized photon count rate from a single molecule with ρ = 1, α = 0.525 is the measured transmission of rejection filters, β = 0.45 is the measured total transmission and collection coefficient of two objectives and microscope optics after the second objective but before the beam splitter cube (without rejection filters), D = 0.2 is the measured coupling efficiency of the fiber optics used in this setup, Q = 0.58 is the photon detection efficiency of the avalanche photodiode at 580 nm, 0.96 is the coupling efficiency from the fiber to the APD-FC-connector. From these data we deduced P ≈ 6.3% . 
Summary Future Plans
PbSe QDs in photonic bandgap cavities will be used to generate single photons at telecom wavelengths; Increasing SPS efficiency, narrowing spectral width and diminishing fluorescence lifetime of single photons; Electroluminescent deterministically polarized single-photon source with single colloidal QDs in photonic bandgap cavities (recently electroluminescence of single colloidal CdSe QD was reported [1] ). Other types of microcavities/nanostructures in liquid crystals (including 2D and 3D); Liquid crystal infiltrated photonic crystal/photonic crystal microcavities for tunable single photon source.
[1] H. Huan et. al, App. Phys. Lett. 90, 023110 (2007) 
